Claim 4, line 3 . after "different" insert 

— independent — ; 

Claim 5, line 3 , after "different" insert 

— independent — ; /^^^ 

Claim 6, line 2 . delete "optic" and insert 

— optical — ; 

?wice Amended) Apparatus for improving optical 



interactance measurements comprising: 

means for providing illumination fe6 a specimen having a 
characteristic to be measured [along a pLmrality of different 
paths] ; 

means for sensing optical^^f ormation developed by said 
illumination [provided from ani / ^^^na a plurality of different 
indepen dent paths through sai<f yjj^luminated specimen; 

means, responsive iLo said sensed optical information, 
for developing a plurality^ of independent signals corresponding 
in number to said plurality of paths, said signals representing 
said optical informat^n obtained from said specimen; and 

means for/processing said signals in accordance with 
appropriate modeling techniques to minimize inaccuracies in 
spectroscopic determination of quantitative or qualitative 

characteristics of the specimen > 

Claim 10 , line 3 . delete jJ^iad" and insert -^^^s — ; 
11. (Twice Amended) Amiaratus for improving optical 
interictance [ , ] and transmitta^^Tce [and reflectance] measurements 
comprising: 
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an elongated probe having a body portion and/a tip 
portion, the body portion comprising a central tubular element 
surrounded by an annular outer element; 

the tip portion having a central apery^ure which 
. _ communicates with said central tubular element and [at least one 
a pluralitv of rings which communic^e with said annular 
outer element; 

[ring or] rings in said/tip portion being angled 
with respect to "the longitudinal ax£k of the probe; 

a number of fiber optqfg^undles whose number 
corresponds to said pluralitv ot [ring or] rings being disposed 
within said outer element, eaf^h bundle being arranged at one end 
to exit at a respective rin^ and, at the other end, at least one 
such bundle [to be] bein^ connected to a source of illumination; 
and 

optical mefi^is disposed in the central tubular element 
for receiving optical information resulting from applied 
illumination to specimen from said central aperture from 
different paths/ through a specimen and for conveying said 
information to a sensing device so as to develop signals 

representing said specimen op tical information. 

'20^ (Twice Amended) In a i4thod of using apparatus for 
improving optical interactance me^urements comprising means for 
providing illumination to a sp^imen having a characteristic to 
be measured along a pluralij^ of different paths at a probe tip 
of said apparatus , meansy^ sensing optical informatio n, at a 
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central aperture of said probe tip, developed by said / 
illumination provided from an illuminated specimen, means/ 
responsive to said sensed optical information, for dev/^oping a 
plurality of independent signals corresponding in nutober to said 
plurality of paths, said signals representing sai(i optical 
information obtained from said specimen, and me^s for processing 
said signals in accordance with appropriate modeling techniques 
to minimize inaccuracies in spectroscopic dfetermination of 
quantitative or qualitative characteristics of the specimen, said 
method including the step of arrangina/[the tip of the] said 
probe tip adjacent a specimen of sma,^ size so that reflected 
energy from said specimen is directed to said central aperture. 

21. In a method of ijsong apparatus for improving 
optical interactance measuretaehts comprising means for providing 
illumination to a specimen having a characteristic to be measured 
along a plurality of different paths at a probe tip of said 
apparatus , means for senteing optical information , at a central 
aperture of said prober tip, developed by said illumination 
provided from an illuminated specimen, means, responsive to said 
sensed optical information, for developing a plurality of 
independent sign&ls corresponding in number to said plurality of 
paths, said signals representing said optical information 
obtained fro^ft said specimen, and means for processing said 
signals in/accordance with appropriate modeling techniques to 
minimize/inaccuracies in spectroscopic determination of 
quantitative or qualitative characteristics of the specimen [of 
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claim 7 or claim 11], said method including the steps of/ 
arranging [the tip of the] said probe tip adjacent a specimen of 
small size and using fiber optic elements to receive yenergy 
transmitted through said specimen to said central aperture. 



for improving optical interactance measurements? comprising, means 
for providing illumination to a specimen having a characteristic 
to be measured along a plurality of different paths at a probe 
tip of said apparatus , means for sensing^ optical information , at 
a central aperture of said probe tip. /developed by said 
illumination provided from an illumiiiated specimen, means, 
responsive to said sensed optic^i/inf ormation, for developing a 
plurality of independent sigHaJLfe corresponding in number to said 
plurality of paths, said signals representing said optical 
information obtained from sAid specimen, and means for processing 
said signals in accordance with appropriate modeling techniques 
to minimize inaccuracies in spectroscopic determination of 
quantitative or quali;tative characteristics of the specimen, said 
method including the step of providing a further source of 
illumination, arranging [the tip of the] said probe tip adjacent 
a near side of af specimen of small size, arranging the further 
source of illumination on a far side of said specimen, and using 
said probe t/ip so that reflected energy from said specimen is 
directed to said central aperture and/or energy transmitted by 
said furtther source through said specimen is directed to said 
centra]/ aperture. 




(Twice Amended) In a method of usang apparatus 
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23. (Twice Amended) In a method as in claim 22 
including the step of selectively choosing an operational mode of 
reflectance, transmittance or combined reflectance and 
transmittance by selectively applying said illumination and 

_ selectively sens ing reflected or transmitted illumination , 

24. (Twice Amended) In a method of using appajT^us 
for improving optical interactance measurements comprising means 
for providing illumination to a specimen having a c^racteristic 
to be measured along a plurality of different patehs at a probe 
tip of said ap paratus , means for sensing optical information , at 
a centr al aperture of said probe tip. deveLc^ed by said 
illumination provided from an illuminated^ specimen, means, 
responsive to said sensed optical inf oafTnation, for developing a 
plurality of independent signals co^esponding in number to said 
plurality of paths, said signal^,^&epresenting said optical 
information obtained from saia^^ecimen, and means for processing 
said signals in accordance''''v^ appropriate modeling techniques 
to minimize inaccuracies spectroscopic determination of 
quantitative or qualita;liive characteristics of the specimen, said 
method including the ySteps of providing a further detector for 
developing an elec^ical signal responsive to illumination, 
arranging [the yip of the] said probe tip adjacent the near side 
of a specimen 6t small size, arranging said further detector on a 
far side of ^aid specimen, using said probe tip so that reflected 
energy froft said specimen is directed to said central aperture 



i 



and/or energy transini^|^lby said probe is detected by said 
further detector .^^^^^^ 

^ (Twice Amended) In a method as in claim 24 
including tAe step of selectively choosing an operational mode of 
ref lectanc/rrtransmittance or combined reflectance and 
transmittanca by selectively applying said illumination and 
selectively jen sina reflected or transmitted illumination , 

(Amondod) — ^I n -a m ethod^ot using-appar^us fpl: 

improving optical interactance [ , ] and transmittance [and 
reflectance] measurements comprising an elongated nr^be having a 
body portion and a tip portion, the body portioji^omprising a 
central tubular element surrounded by an anmilar outer element, 
the tip portion having a central apertur^er which communicates with 
said central tubular element and [a^tpTBdiSt one ring] a plurality 
of rings which communicate with i^T^^nnular outer element, [the 
ring or] said rings in said t^ 4>ortion being angled with respect 
to the longitudinal axis or the probe, a number of fiber optic 
bundles whose number coa^xesponds to said [ring or] rings being 
disposed within said/outer element, each bundle being arranged at 
one end to exit at a respective ring and, at the other end, at 
least one such/bundle to be connected to a source of 
illumination, and optical means disposed in the central tubular 
element receiving optical information resulting from applied 

illumination to a specimen from said central aperture from a 
specimen and for conveying said information to a sensing device 
s6 as to develop signals representing said specimen optical 
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information, said method including the step of arranging this tip 
of the probe adjacent a specimen of small size so that r^lected 
energy from said specimen is directed to said central ^aperture. 

28. (Amended) In a method of using apparatus for 
improving optical interactance[ , ] transmittance pand reflectance] 
measurements comprising an elongated probe haydng a body portion 
and a tip portion, the body portion comprising a central tubular 
element surrounded by an annular outer element, the tip portion 
having a central aperture which communicates with said central 
tubular element and [at least one(^rj/nch^ of rings 

which communicate with said annuQ^sn: outer element, the ring or 
rings in said tip portion being/iangled with respect to the 
longitudinal axis of the probe, a number of fiber optic bundles 
whose number corresponds tp said [ring or] rings being disposed 
within said outer element, each bundle being arranged at one end 
to exit at a respective ring and, at the other end, at least one 
such bundle to be connected to a source of illumination, and 
optical means disnbsed in the central tubular element for 
receiving optical information resulting from applied illumination 
to a specimen yxrom said central aperture from a specimen and for 
conveying said information to a sensing device so as to develop 
signals representing said specimen optical information, said 
method including the steps of arranging the tip of the probe 
adjacepit a specimen of small size and using fiber optic elements 
to receive energy transmitted through said specimen to said 
central aperture. 
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29. (Amended) In a method of using apparatus for 
improving optical interactance [ , ] and transmittance [and/ 
reflectance] measurements comprising an elongated prot^e having a 
body portion and a tip portion, the body portion comprising a 
central tubular element surrounded by an annular/outer element, 
the tip portion having a central aperture whidh communicates with 
said central tubular element [and at least erne ring] a plurality 
of rings which communicate with said armul^'" outer element, the 
ring or rings in said tip portion beirfq/^ with respect to 

the longitudinal axis of the probe, ly^mbe of fiber optic 
bundles whose number corresponds to^ said [ring or] rings being 
disposed within said outer element, each bundle being arranged at 
one end to exit at a respective^ ring and, at the other end, at 
least one such bundle to be connected to a source of 
illumination, and optical means disposed in the central tubular 
element for receiving optical information resulting from applied 
illumination to a specimen from said central aperture from a 
specimen and for conveying said information to a sensing device 
so as to develop signals representing said specimen optical 
information including the step of providing a further source of 
illumination, a^tanging the tip of the probe adjacent a near side 
of a specimen of small size, arranging the further source of 
illumination yon a far side of said specimen, using said probe so 
that reflected energy from said specimen is directed to said 
central aperture and/or energy transmitted by said further source 
through said specimen is directed to said central aperture. 
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30. (Amended) In a method as ijBr-Gi^im 29 including 
the step of selectively choosing an operrar^^al mode of 
reflectance, transmittance or combii>^ reflectance and 
transmittance by selectively applying said illumination and 

selectively sensing reflected^r transmitted illumination , 

/"^ • 

Claim 31, line 2 . after "interactance" delete " , 



delete "and ref lectance"> 



32. (Amended) In a methoda^ in claim 31 including 
the step of selectively choosing a^^^^^c^p^ational mode of 
reflectance, transmittance or cojpam.ned reflectance and 
transmittance b y selectively j^nsing reflected or transmitted 

illumination . 

— T 

REMARKS 

Applicant has amended claims 1-7, 10, 11, 20-25 and 
27-32. Claims 1-15 and 17-32 are in the application. 

The Examiner had rejected a number of the claims under 
35 U.S. C. § 112, paragraph 2 as being indefinite. All of the 
claims have been revised to resolve the problems noted and each 
of the areas of difficulty pointed to by the Examiner have been 
corrected by appropriate amendment. Accordingly, it is believed 
that the claims do meet the requirements of 35 U.S.C. § 112, 
paragraph 2. 

The remaining rejections were all based on rejections 
of the claims over the cited prior art. The Examiner initially 
rejected claims 1, 2, 6, 7 and 8 under 35 U.S.C. § 102(b) as 
being anticipated by Howarth. Reconsideration and withdrawal of 
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